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Although the cause of scabies has been known for a good many years, few
satisfactory therapeutic measures have been developed. Even the present more
or less standard preparations containing benzyl benzoate have certain objection-
able features. Benzyl bensoate preparations usually contain about 25 per cent
of this chemical. In this strength, the remedy causes a rather intense, although
temporary, smarting of the genitals and open lesions.
During the last 4 years the author has had an opportunity to test several new
materials against human scabies. About half the persons were treated in Italy
and the other half in this country. This paper presents the formulas used and
the results obtained in preliminary tests with these new formulations. The
primary objective of the tests was to rule out the obviously ineffective
compounds.
About half the cases treated (military personnel) were hospitalized for 48
hours after treatment so that their activities could be fairly well controlled during
that period. The individuals treated were those on which live mites were dem-
onstrated, those that had no obviously complicating infections present, and those
that had had no previous scabies treatment.
In treating patients approximately 100 ml. was applied to each person, from
the neck down, by means of a synthetic cellulose sponge. Patients who treated
themselves were given only enough material for a single application. Although
they were asked to apply the entire amount at one time, it is unlikely that they
did so in all instances. The material was thoroughly rubbed into the skin as a
means of drying and of facilitating penetration. No bath was given before
treatment. After the treatment the patients were asked not to bathe until
they had been examined. They were also asked not to wash their hands, but
some of them may have done so, and this was probably an important contrib-
uting factor to many unfair failures.
Most of the cases were examined 48 hours after treatment, although some
were checked after 24 hours. Preparations failing to give satisfactory results
in 48 hours were not considered worthy of further testing. The mites were
located by means of a low-power dissecting microscope. Lesions on the arms
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were checked for mites by placing the arms under the microscope. Other parts
of the body were examined by removing the binocular body (entire ocular-nose-
piece-objective) of the microscope.
Although all patients were carefully examined, a number of mites could have
been missed. This was especially true of the larvae and of those mites that
had not yet caused visible lesions.
Persons on which only dead mites could be found were not treated further,
but were asked to return for a second examination in 2 weeks. Only a few of
the persons returned. An individual is probably subject to reinfection as soon
as a bath is taken, and reinfection may occur between the time the patient is
treated and the time of the second examination. If a single live mite was found
at the 24- and 48-hour examinations, the patient was re-treated with either for
mula 3 or 8, as shown in table 1.
MATERIALS
The materials (table 1) selected for testing were those which had shown, in
general, some promise in tests against the body louse (Pediculus humanus corporis
Deg.). The purpose of such a selection was to find a material effective against
both lice and scabies with the aim of developing a combination treatment for
these parasites (2).
All the formulas were tested as freshly prepared aqueous emulsions. Except
for formulas 3, 8, 18, 19, 28, 29, and 30, the emulsions contained 10 per cent of
the active material. Some of the formulas contained two active chemicals, a
liquid and a solid. The liquid was used as a solvent for the solid and also as a
possible scabicide.
Most of the formulas were tested at least twice and none were applied a second
time to any one individual.
Many workers attempt to associate the amount of itching following treat-
ment with the presence or even the extent of the infection. The data noted
following the application of some of the formulas were of interest.
The smarting effect of any preparation recommended for scabies is of great
importance, and therefore notes on the sites, degree, and duration of smarting
caused by the various formulas were taken during and/or following application.
These points would, of course, tend to vary with the individual and with the
condition of the skin at the time of treatment, along with certain other factors.
Since most individuals would probably prefer using an odorless treatment,
some remarks concerning odors of the different preparations are given.
TOXICOLOGY
The active ingredients of the various formulations have been subjected to
pharmacological tests by the United States Food and Drug Administration.
This agency found the active ingredients to be of a relatively low order of toxicity,
and their use in concentrations of 10 per cent or less in carriers such as alcohol
was indicated safe for single applications to military personnel. However, tests
were not conducted to appraise their toxicity when used in combination with
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TABLE 1
Results obtained in preliminary tests with some new scabicide formulas
Interval between treatment and first examination 48 hours, unless otherwise indicated.
NUMBER o NUMBER OF
FORarULA NUMBER MITES REMOVEI) CASES IN wicn
NO FORMULA (PER CENT BY WEIGHT IN AQUEOUS EMULSION) OF CASES LIVE MITESTREATED WERE
Dead Alive RECOVERED
1 Salicylic acid, isopropyl ester 5% + N-butyl- 2 38 0 0
imide of 1, 2-dicarboxy-3, 6-endomethylene-.
4-cyclohexene 5% + Tween 20* 2%
2 Salicylic acid, benzyl ester 10% + Tween 20 2 27 0 0
2%
3 Benzoic acid, benzyl ester 68% + ethyl p- 2 26 0 0
aminobenzoate (benzocaine) 12% + DDT
6% + Tween 80t 14% (Diluted 1 part to
5 parts of water before using)
4 p-n-Propoxybenzaldehyde 10% + Tween 20 2 22 0 0
2%
5 4-tert-Butyiphenoxyacetic acid, methyl ester 2 20 0 0
10% + Tween 20 2%
6 N-Methylanthranilic acid, methyl ester 10% 3 18 0 0
+ Tween 20 2%
7 (3-Methyl-4-iso-propyl)phenoxyacetic acid, 4 14 0 0 (1 exam-
methyl ester 10% + Tween 20 2% med after
24 hours)
8 Benzoic acid, benzyl ester 25% + Tween 80 2 13 0 0
2%
9 n-Butyric acid, 1,2,3,4-tetrahydro-2-naph- 2 6 0 0
thyl ester 10% + Tween 20 2%
10 2-Phenylcyclohexanol 10% + Tween 20 2% 1 5 0 0 (24 hr.)
11 Acetic acid, 2-phenoxyethyl ester 10% + 3 23 1 1
Tween 80 2%
12 Benzoic acid, benzyl ester 10% + Tween 80 3 21 1 1
2%
13 Adipic acid, dimethyl ester 10% + Tween 80 3 14 2 2 (24 hr.
2%
14 alpha-Cyanoacetic acid, cyelohexyl ester 2 13 2 1
10% + Tween 20 2%
15 Salicylic acid, isopropyl ester 10% + Tween 2 17 3 1
20 2%
16 Glycerol furfural 10% + Tween 80 2% 1 10 2 1
17 1-(p-Methoxyphenyl)-2-methyl-1,3-propan- 3 16 5 2
diol methylene ether 10% + Tween 80 2%
18 p-Aminobenzoic acid, ethyl ester (benzo- 2 9 3 2
caine) 2% +DDT 1% + Tween 80 2%
19 p-Aminobenzoic acid, ethyl ester 2% + Tween 2 6 2 1
80 2%
20 dl-Malic acid, di-n-butyl ester 10% + Tween 8 23 8 4
20 2%
21 p-Isopropylphenylethyl alcohol 10% + 4 22 10 2
Tween 20 2%
22 Di-n-propyl sulfone 10% + Tween 20 2% 2 13 6 1
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TABLE 1—Concluded
NIThIBER o NUMBER OF
F EM L NUMBER MITES REMOVED CASES IN WHICH0 U A FORMULA (PEE CENT BY WEIGHT IN AQUEOUS EMULSION) OF CASES LIVE MITESNO.
TREATED WERE
Dead Alive RECOVERED
23 beta-Phenyl-beta-hydroxypropionic acid, 2 20 10 1
ethyl ester 10% + Tween 20 2%
24 2,2'-Di-(2-chloroethoxy)diethoxymethane 2 8 4 1
10% + Tween 80 2%
25 N-sec-Buthylphthalimide 10% + Tween 20 1 4 2 1
2%
26 Bicyclo-(2,2,1)heptene-2,3-dicarboxylie acid, 2 9 6 1
dieth yl ester 10% + Tween 20 2%
27 Silicon organic compound, type 500, vis. 10 1 0 2 1
cstk. 10% + Tween 80 1% + Span 80 1%
28 Tween2O2% 1 0 4 1
29 Tween8O2% 1 0 5 1
30 Phthalic acid, dimethyl ester 20% + DIDT 1 0 7 1
1% + Tween 80 2%
* Polyoxyalkylene ether of sorbitan monolaurate.
t Polyoxyalkylene ether of sorbitan monooleate (formula used as a control).
Formula used as control.
§ Sorbitan monooleate.
emulsifying agents such as those employed in these tests or when applied to
individuals in various age groups.
RESULTS
The results obtained with the different preparations are presented in table 1.
The formulas are arranged according to their apparent effectiveness. The ar-
rangement is, of course, valid only within certain limits, owing to the variation
in the total number of mites removed and to the small number of cases treated.
Formula 1. With this formula, which contained two active ingredients, the
38 mites removed were all dead. Isopropyl salicylate alone (formula 15) did
not kill all the mites in either of the two cases treated. Therefore, some tox-
icity must have been due to the other active material. The odor and smarting
effects might prove a slight handicap, although they are not sufficiently objec-
tionable to prevent its possible use.
Formula 2. This proved to be one of the most promising formulas tested.
All the mites removed were dead. The formula has very little odor, and there
were no complaints following its use. Apparently the formula caused no smart-
ing of the genitals or open lesions. Six eggs were removed from one of the pa-
tients following treatment, but they failed to hatch at 350 C. No evidence of
scabies was noted in one of the patients that returned 12 days after treatment.
Formula 3. This formula (2) was used as one of the controls. During the war
it was issued by the Quartermaster under 51-1-310, DDT Spray, Delousing.
None of the 26 mites removed from the 2 patients treated were alive. The pa-
tients were examined 12 and 14 days after treatment, but they showed no
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signs of scabies. Further tests with this material against scabies have been
reported by Carpenter et al. (1).
Formula 4. Although this formula was highly effective against the active
stages of the mite, its strong odor and the rather intense burning of both the
genitals and open lesions would probably prevent its use as a scabicide unless it
proved effective at a much lower strength. The cases were checked 10 and 14
days after treatment, but no live mites were found.
Formula 5. This formula also appeared to cause complete mortality of the
mites. One of the patients was checked 2 and 3 weeks after treatment and
showed no further signs of scabies. The formula deserves further consideration
since it caused very little burning of either the genitals or open lesions, and its
odor is not unpleasant.
Formula 6. The active ingredient in this formula appeared to be not only
lethal to the mites but fast in its action. The mites removed were dead, dehy-
drated, and distorted. However, the formula has a strong, although not objec-
tionable odor. The material caused a rather intense smarting of the genitals.
Formula 7. This formula appeared to be practically non-irritating and almost
odorless. Although only 14 mites were removed from the 4 cases treated, they
were all dead. The only case that could be checked 3 weeks after treatment
appeared to be free of the infection.
Formula 8. Although 25 per cent of benzyl benzoate is considered a high con-
centration, it is the strength most commonly used. No live mites were re-
covered 48 hours after treatment with this formula. Some smarting of the more
tender areas of the skin was noted.
Formula 9. The two persons treated with this formula were lightly infected,
but the fact that the mites were dead was of value. The formula has a slight
but not unpleasant odor, and the smarting of the skin seemed less than that
caused by a similar concentration of bensyl benzoate.
Formula 10. Although this formula caused complete mortality of the mites
and of the five eggs removed, it also caused an extreme smarting of the genitals
and open lesions. One of the patients returned for examination 10 days after
treatment, but showed no evidence of scabies. The preparation burned the
more tender areas of the skin so severely that it would not be recommended for
use against scabies unless this objection could be corrected. The sample tested
was a liquid and apparently contained a certain amount of impurities. The
refined product is a white crystalline solid.
Formula 11. This formula proved to be rather pleasant to use and fairly effec-
tive. Upon examination 2 weeks after treatment, two of the three patients
appeared to have been cured. The material was practically odorless and caused
only a slight smarting of the more tender areas of the skin. The formula de-
serves further study.
Formula 1. Ten per cent of benzyl benzoate constituted the most important
control, since this material is the most effective scabicide now in use, and also
since most of the other formulas were tried at the same strength. Only 1 of the
22 mites removed was alive, an indication that benzyl benzoate is effective
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against the active stages, even in concentrations as low as 10 per cent. The
ease in which no live mites could be found at the first examination appeared
questionable 10 days after treatment, although no live mites could be found.
From these results it would appear that some of the new materials may be more
effective than this compound.
Formula 13. This formula has a distinct although not a disagreeable odor.
One of the patients suffered a slight dermatitis. Smarting of the genitals was
fairly intense, but of short duration. The material was not considered worthy
of further study as a scabicide.
Formula 14. The most interesting observation following the use of this for-
mula was the absence of pruritus and the general improvement of the infection
even though all the mites were not dead. Since this was true with both the
cases treated, the absence of pruritus is not necessarily an indication of a cure.
The formula has a fairly strong odor. It caused some burning of the genitals
and of open lesions.
Formula 15. This formula, like formula 14, appeared to relieve itching en-
tirely but failed to kill all the mites. The preparation has a rather fragrant
odor and it was not unpleasant to use. The results obtained with this formula
should be compared with those obtained with formula 1.
Formula 16. This preparation killed 10 of the 12 mites that were removed,
but it also caused a rather severe smarting of the more tender areas of the skin
and of open lesions. Its strong odor might prove objectionable.
Formula 17. The odor of this formula might be considered objectionable, but
otherwise it appeared pleasant to use.
Formula 18. This formula is the same as formula 3 without the benzyl ben-
zoate. A comparison of the results obtained with this formula and with for-
mulas 19, 29, and 30 indicates that the mites were killed by the benzocaine and
not by the DDT or Tween 80. The formula was practically odorless and seemed
to be non-irritating.
Formula 19. Since the results with this formula and with formula 18 were
similar, it would appear that DDT has little value as a scabicide.
Formulas O to 30, inclusive. None of these preparations proved of great interest
since they caused little or no mortality of the mites removed. Formula 30 was
tested mainly to determine the scabicidal properties of DDT. The DIDT was
dissolved in dimethyl phthalate since dimethyl phthalate is considered a fair
skin penetrant. Seven mites were recovered 48 hours after treatment. None
of these were dead. The severe smarting of the more tender areas of the skin
resulting from dimethyl phthalate applications would, of course, prevent the use
of this material in scabicidal treatments.
DISCUSSION
Both favorable and unfavorable results have been reported for almost every
therapeutic measure that has been employed against scabies. Some individuals
do not appreciate the importance of thorough applications, and this is one of
the factors responsible for many failures. The writer has found that patients
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cannot be trusted to treat themselves properly, and therefore an attempt was
made to treat personally as many cases as possible.
The activities of the treated patient are usually questionable, especially if he
is not hospitalized. It is usually not known whether he has taken a bath and
removed part or all of the treatment, or whether he has applied some other treat-
ment in the meantime. These factors must be taken into consideration when
an attempt is made to judge what a treatment has accomplished.
The removal of either dead or live mites positively establishes the case as a
scabietic. The removal of only live mites shows the limitations of the treat-
ment. The presence of only dead mites indicates that the treatment has possi-
bilities and that such a treatment deserves further study. It is likely that a
number of mites were missed in the examinations. However, the ratio of dead
to live mites might have remained about the same in most instances had all the
mites been found.
The odor, smarting effect, and irritation of antiscabietic preparations are of
great importance. Failures are likely to follow the use of an unpleasant treat-
ment, simply because the patient is reluctant to apply the material properly.
Although some of the materials failed to give complete kill of mites at the
concentration tested, they might prove effective at some higher strength.
SUMMARY
Preliminary evaluations against human scabies (Sarcoptes scabiei hominis
(Hering)) were made with 30 preparations, about 26 of which contained organic
compounds that had not been tested previously as scabicides. No live mites
were found following the use of nine of these new formulas; however, some of
the formulas possessed certain objectionable features. The more promising
compounds appeared to be benzyl salicylate; methyl ester of 4-tert-butyl-
phenoxyacetic acid; methyl ester of (3, 4-methyl-iso-propyl)phenoxyacetic acid;
and 1,2,3, 4-tetrahydro-2-naphthol-n-butyrate. Certain other formulas also
showed definite promise as scabicides.
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